The nasal swabs were inoculated with 500 µl phosphate-buffered saline (PBS) and vortexed 3 for 15 seconds to transfer the DNA into solution. DNA from air and nasal swabs was 4 extracted using the Qiagen DNA Minikit (Qiagen, Hilden, Germany), following the Spin 5
batch to ensure that the used reagents were not resulting in a contamination. However, none 28 of the 'negative' control samples were above 1 ng/µl after PCR and Purification and were, 29 therefore, not sent for sequencing. Samples were submitted to the Next Generation 30
Sequencing Platform at the University of Bern for indexing and pair-end 2x250 bp 31 sequencing (Reagent Kit v2) on the Illumina MiSeq platform (San Diego, USA). 32
Supplementary methods: Analysis of sequencing data using the DADA2 pipeline 33
Reads were analysed using the dada2 package version 1.5.0 and workflow (3) in R version 34 3.1.2 (http://www.R-project.org). Forward reads were trimmed at 200 bp and reverse reads 35 were trimmed at 150 bp to remove low quality regions. The 20 first base pairs and instances 36 of a quality score less than or equal to two were truncated from all reads. Reads (and their 37 respective forward or reverse read) containing ambiguous bases and more than two 38 expected errors were filtered out. Then, all reads with identical sequences were collapsed to 39 reduce computational time. The amplicon errors were modeled and corrected using the 40 DADA2 algorithm with default parameters. The denoised output reads were merged and all 41 reads with any mismatches were removed. SVs shorter than 245 or longer than 257 base 42 pairs where removed and chimeras were identified using the removeBimeraDenovo function 43 using the pooled method (56.4% of SVs and 8.7% of reads removed). Taxonomy was 44 assigned using the assignTaxonomy function, which implements the RDP classifier method 45 (4). A DADA2-formatted training set was used to assign the taxonomy and was derived fromEukaryotes were removed (4.8% of SVs and 4.3% of reads removed). 48
Supplementary methods: Identification of SVs associated with pig farming 49
Before investigating the associations of specific SVs, we performed and overall omnibus test 50 (PERMANOVA) with all the factors and all the samples (n=255) with and without stratifying 51 for farm ID to reveal the overall significance. Next, SVs associated with samples from pig 52 farms were obtained by comparing the relative abundance of occurring SVs between the 53 sample group cow farmer and the three sample groups originating from pig farms (pig, airand pig farmer) with independent Mann-Whitney-Wilcoxon Tests and followed by BH 55 correction (6). Mann-Whitney-Wilcoxon Tests were conducted to compare the relative 56 abundance of each SV between cow farmers and pig farmers followed by a BH correction for 57 multiple testing. This procedure was repeated for the comparison cow farmer -pigs and cow 58 farmer -air. An SV was only chosen to be associated with pig farming if the SV showed a 59 significantly higher abundance in the sample group from pig farms in all the tested 60 comparisons (pig -cow farmer, air -cow farmer and pig farmer-cow farmer). In addition to 61 the Mann-Whitney-Wilcoxon-Test, Fisher's exact tests with an unweighted (presence-62 absence) input were performed in the same manner to evaluate the differences in 63 occurrence of SVs in pig farming. These two approaches were verified with an ANOVA-Like 64
Differential Expression (ALDEx) Analysis in R using the aldex2 package. For this, instances 65 of the centered log-ratio transformation values were generated (aldex.clr function) and 66 significant differences were assessed. Overall significant differences were investigated via an 67 omnibus test (generalized linear model and Kruskal Wallace tests for one-way ANOVA with 68 BH correction (6); aldex.glm function) and significant differences between cow farmers and 69 samples from pig farms (pigs, air and pig farmers) were assessed using Wilcoxon rank tests 70 with BH correction (6)(aldex.ttest). The heatmap, displaying the relative abundance and the 71 frequency of the pig farm-associated SVs, was created using the ComplexHeatmap and 72 circlize packages in R and the phylogenetic tree was calculated using webPRANK (7). The 73 same manner. The graphical visualization of these comparisons was accomplished by using 82 the package forestplot in R. 83
Supplementary methods: Analysis of sequencing data using the mothur pipeline 84
We also compared the findings from the DADA2 with the Mothur pipeline. For this, reads 85 were additionally analyzed using the mothur software (version 1.36.1) (8) as indicated in the 86
MiSeq standard operating procedure (9). Paired-end reads were aligned and all reads were 87 removed that contained ambiguous bases, stretches of homopolymers longer than eight 88 nucleotides, sequences longer than 254 or shorter than 252 base pairs and sequences that 89 did not align to the target region. Chimeras were identified and removed using UCHIME 90 software (10) and sequences aligning to chloroplasts, mitochondria, Archaea and Eukaryotes 91 were detected and removed as well. Operational taxonomic units (OTUs) were determined 92 with average neighbor algorithm, using a 3% dissimilarity threshold and the taxonomy was 93 assigned using SILVA alignment as a template (5). The data was normalized by random 94 subsampling of sequences resulting in 3340 reads per sample. Subsequently, alpha-and 95 beta-diversity was determined in the same manner as the data obtained with the DADA2 96
pipeline (see Materials and Methods). 97

Supplementary methods: Comparison of the pipelines DADA2 and mothur 98
OTUs and SVs were clustered on family and phylum levels respectively and the taxonomic 99 profiles are shown as mean relative abundance per sample type. The alpha diversity 100 relationship between mothur and DADA2 was evaluated via linear regression (lm function). 101
Both stacked bar graphs and scatterplots were produced in R using the ggplot2 package. 102
Beta-diversity comparison was accomplished by using Procrustes transformations with non-103 metric multidimensional scaling (NMDS) ordinations (based on Jaccard and Ružička indeces 104 of dissimilarity) as input. The plots were obtained by using the procrustes function and the 105 significance between the two configurations was confirmed with the protest function. 
